Initiation of mammalian O-mannosylation in vivo is independent of a consensus sequence and controlled by peptide regions within and upstream of the alpha-dystroglycan mucin domain.
To reveal insight into the initiation of mammalian O-mannosylation in vivo, recombinant glycosylation probes containing sections of human alpha-dystroglycan (hDG) were expressed in epithelial cell lines. We demonstrate that O-mannosylation within the mucin domain of hDG occurs preferentially at Thr/Ser residues that are flanked by basic amino acids. Protein O-mannosylation is independent of a consensus sequence, but strictly dependent on a peptide region located upstream of the mucin domain. This peptide region cannot be replaced by other N-terminal peptides, however, it is not sufficient to induce O-mannosylation on a structurally distinct mucin domain in hybrid constructs. The presented in vivo evidence for a more complex regulation of mammalian O-mannosylation contrasts with a recent in vitro study of O-mannosylation in human alpha-dystroglycan peptides indicating the existence of an 18-meric consensus sequence. We demonstrate in vivo that the entire region p377-417 is necessary and sufficient for O-mannosylation initiation of hDG, but not of MUC1 tandem repeats. The feature of a doubly controlled initiation process distinguishes mammalian O-mannosylation from other types of O-glycosylation, which are largely controlled by structural properties of the substrate positions and their local peptide environment.